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Table 1: Ambient and Elevated Temperature Mechanical Properties 
 
Temp. 
(oC) 
G250 G450 
G250 1.55mm G250 1.95mm G450 1.50 mm G450 1.90 mm 
fy E fy E fy E fy E 
20 294.0 204.0 271.0 188.0 537.0 207.0 515.0 206.0 
100 282.2 190.4 260.2 175.4 536.7 193.2 514.8 192.2 
200 267.5 173.3 246.6 159.7 531.8 175.9 510.0 175.0 
300 193.3 145.9 178.2 134.4 510.2 148.0 489.3 147.3 
400 140.4 118.3 129.4 109.1 372.7 120.0 357.5 119.5 
500 99.2 90.8 91.4 83.7 209.8 92.1 201.2 91.7 
600 65.3 63.3 60.2 58.3 59.1 64.2 56.7 63.9 
700 36.6 35.7 33.7 32.9 37.6 36.2 36.1 36.1 
Note:  fy in MPa and E in GPa 
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Table 2: Selected LCB Sections and their Dimensions 
No. Beam Designation Grade Thickness(mm) 
Web 
(mm)
Flange 
(mm)
Lip 
(mm) b/t d/t d/b 
B1 G-250-1.55-90-45-15 
250 
1.55 90 45 15 29.03 58.06 2.00 
B2 G-250-1.55-120-45-15 1.55 120 45 15 29.03 77.42 2.67 
B3 G-250-1.95-100-60-15 
250 
1.95 100 60 15 30.77 51.28 1.67 
B4 G-250-1.95-125-50-15 1.95 125 50 15 25.64 64.10 2.50 
B5 G-250-1.95-150-40-15 1.95 150 40 15 20.51 76.92 3.75 
B6 G-250-1.95-150-60-17 1.95 150 60 17 30.77 76.92 2.50 
B7 G-450-1.5-90-30-14 450 1.5 90 30 14 20.00 60.00 3.00 
B8 G-450-1.9-80-40-15 
450 
1.9 80 40 15 21.05 42.11 2.00 
B9 G-450-1.9-115-40-15 1.9 115 40 15 21.05 60.53 2.88 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Span (mm) 
Lip (mm) 
Flange (mm) 
Web (mm) 
Thickness (mm) 
Grade 
G250-1.95-150-60-17-2500-T200 
Temperature (oC) 
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Table 3: fp,T/fy,T Ratios of G250 and G450 Steels at Elevated Temperatures 
Temp. 
(oC) 
fp,T/fy,T Average fp,T/fy,T 
G250-1.95 G250-1.55 G450-1.9 G450-1.5 G450 G250 
20 1.000 1.000 0.913 0.933 0.923 1.000 
100 1.000 1.000 0.893 0.904 0.898 1.000 
200 1.000 1.000 0.863 0.848 0.856 1.000 
300 0.449 0.517 0.838 0.826 0.832 0.483 
400 0.579 0.570 0.783 0.805 0.794 0.575 
500 0.711 0.686 0.795 0.788 0.792 0.698 
600 0.864 0.766 0.812 0.846 0.829 0.815 
700 0.890 0.848 0.777 0.825 0.801 0.869 
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Table 4: Yield Strength and Elastic Modulus Reduction Factors and their Ratios 
 
Temperature (oC) 20 200 300 400 500 600 700 
G250 ky,T = fy,T/fy,20 1.000 0.910 0.658 0.478 0.337 0.222 0.124 
G450 ky,T = fy,T/fy,20 1.000 0.990 0.950 0.694 0.391 0.110 0.070 
G250 & G450 kE,T = ET/E20 1.000 0.850 0.715 0.580 0.445 0.310 0.175 
G250 ky,T/kE,T 1.000 1.071 0.920 0.823 0.758 0.716 0.710 
G450 ky,T/kE,T 1.000 1.166 1.328 1.197 0.878 0.355 0.400 
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Table 5: Imperfection Factors for Lateral-torsional Buckling Curves [25] 
 
Buckling Curve a b c d 
Imperfection factor ( LT ) 0.21 0.34 0.49 0.76 
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Table 6: Proposed Buckling Curves based on Eurocode 3 Part 1.1 [25] 
 
(a) Low Grade Steels (G250) 
Temperature (ºC) 20 ≤ T < 300 300 ≤ T ≤ 400 400 < T ≤ 700 
Buckling Curve a d c 
 
 (b) High Grade Steels (G450) 
Temperature (ºC) 20 ≤ T ≤ 300  300<T≤500  500 < T ≤ 700 
Buckling Curve a b c 
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Table 7: Mean, COV and Capacity Reduction Factors of the Ratio of FEA to 
Predicted Member Moment Capacities using the Proposed Buckling Curves 
 
Temp. (ºC) 20 200 300 400 500 600 700 Overall 
Mean 0.995 0.991 0.909 1.111 1.109 1.040 1.046 1.046 
COV 0.061 0.072 0.117 0.097 0.148 0.096 0.107 0.103 
 0.899 0.889 0.781 0.976 0.917 0.914 0.909 0.915 
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Table 8: Mean, COV and Capacity Reduction Factors of FEA to Predicted 
Moment Capacities using the New Design Method 
 
Temp. (ºC) 20 200 300 400 500 600 700 Overall 
Mean 0.984 0.983 1.013 0.995 0.981 0.964 0.957 0.983 
COV 0.056 0.062 0.071 0.122 0.059 0.067 0.061 0.068 
 0.892 0.888 0.910 0.850 0.888 0.868 0.865 0.886 
 
 
 
 
